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(57) [Abstract] 

[Problem] As for objective of this invention, polyprop 
ylene terephthalate short fiber and its rnanufacSuring 
method where elongation elastic recovery ratio and 
bending recovery ratio which can be used for ideal in 
inner, sports or other clothing material , the batting 
and nomvoven fabric or other material application are 
high. 

[Means of Solution] Before as for objective of this inve 
ntion which was inscribed, heat treatmentafter doing 
fiber which consists of polypropylene terephthalate 
substantially, the degree of crimping granted crimp of 5 
to 35 %, acquired with manufacturing method 
whichdesignates that fiber length is cut off in length 
of 3 to 200 mmasfeature, 10 % elongation elastic 
recovery ratio 90 % or higher and bending recovery 
ratio is achieved by polypropylene terephthalate short 
fiber ofthe 80 % or higher. 
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[Qaim 1] Being a fiber which consists of polypropylen 
e terephthalate substantially, 10 % elongation elastic 
recovery ratio the90 % or higher and bending 
recovery ratio is 80 % or higher, furthermore fiber 
length polypropylene terephthalate short fiber which 
designates that 3 to 200 rrm and degree of crimping 
are 5 to 35 % asfeature. 

[Qaim 2] Manufacturing method of polypropylene tere 
phthalate short fiber which designates that heat 
treatment after doing thefiber which consists of 
polypropylene terephthalate substantially, degree of 
crinping grants tliecrirrp of 5 to 35 %, cuts off fiber 
length in length of 3 to 200 nmasfeature. 

[Qaim 3] Heat treatment, rranufacturing method of pol 
ypropylene terephthalate short fiber which is stated in 
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Qaim2 whichdesignates that it is a moist heat 
treatment of temperature 100 to 160 °C and time 0.01 
to 9 0 nin asfeature. 

[Qaim4] Heat treatment, irnnufacturing method of pol 
ypropylene terephthalate short fiber which is stated in 
Oaim2 whichdesignates that it is a dry heat treatment 
of temperature 100 to 300 °C and time 0.01 to 2 0 
nin asfeature. 
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[0005] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this inventio 
n furthermore details are something regarding 
thepolypropylene terephthalate short fiber , and its 
n^nufacturing method which can be used for ideal in 
inner , the sports or other clothing material , batting 
and nonwoven fabric or other material application 
which consist of spun yarn in regard tothe 
polypropylene terephtlialate short fiber , and its 
nranufacturing method. 

[0002] 

[Prior Art] Polyester fiber which is represented in polyet 
hylene terephthalate because it is superior inthe 
mechanical strength , chemical resistance and heat 
resistance etc, has widely been used clothing 
applicationand industry application etc for main 
component. But, polyethylene terephthalate fiber, 
because elongation elastic recovery ratio and 
bending recovery ratio are low, had not beenused 
stretch for ideal for inner and sports application etc 
which arerequired 

[0003] On one hand, as as for polypropylene terephth 
alate fiber, elongation elastic recovery ratio is superior, 
Young's modulus tobe low dyeing behavior is good, 
we stabilize even in chemical, seen inthe Japan 
Unexamined Patent Publication Showa 52 - 5320 
disclosure and Japan Unexamined Patent Publication 
Showa 52 - 8124 disclosure etc it is a for a long time 
public knowledge. 

[0004] Technology of elasticity crimp polyester fiber w 
hich consists of terephthalate ester of butanediol 
andthe propanediol which at least possess bending 
recovery of 70 % is disclosedin Japan Examined Patent 
Publication Sho 49 - 21256 disclosure , but in order 
to do heat treatment after crimping, crimp setting is 
done, but elongation elastic recovery and bending 
recoverability did not become high,could not to utilize 
feature of polypropylene terephthalate to fully. 

[0005] 

[Problems to be Solved by the Invention] It is somethi 
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ng which object of this invention tries will overcome 
theproblemof aforementioned Prior Art, to offer 
rnanufacturing method of polypropylene terephthalate 
short fiberwhere elongation elastic recovery ratio and 
bending recovery ratio are high. 

[0006] 

[Means to Solve the Problems] Before as for objective o 
f this invention which was inscribed, heat treatirentafter 
doing fiber which consists of polypropylene 
terephthalate substantially, the degree of crimping 
grants crimp of 5 to 35 %, is achieved by 
manufacturing method of thepolypropylene 
terephthalate short fiber which designates that fiber 
length is cut off in length of the3 to 200 mmas feature, 
10 % elongation elastic recovery ratio 90 % or higher 
and bending recovery ratio can acquire 
thepolypropylene terephthalate short fiber of 80 % or 



[0007] 

[Errbodiment of Invention] Below this invention is ex 
plained in detail, polypropylene terephthalate of this 
invention (PPT below )with, terephthalic acid is 
designated as rrainacid component, 13 propanediol it 
is a polyester which is acquired as main glycol 
component However, at ratio of 20 mole% and more 
preferably 10 mole % or less, it is good 
beuigsomething which includes formable copolymer 
component of other ester bond As copolymerizable 
compound, for example isophthalic acid , succinic 
acid, cyclohexane dicarboxylic acid , adipicacid, 
dimer acid and sebacic acid or other dicarboxylic acids , 
on one hand, as glycol component, it is possible to 
increasethe for example ethyleneglycol , diethylene 
glycol , butanediol , neopentyi glycol , cyclohexane 
dimethanol , polyethylene glycol andthe 
polypropylene glycol etc, but it is not something 
which is limited to these. 

[0008] In addition, as whitener as titanium dioxide an 
d lubricant riindered phenol derivative andthe 
coloring pigment etc according to need can be added 
rricroparticle of silica or alumina, as antioxidant. 

[0009] PPT which is used for this invention is acquire 
d with next kindof method While namely, dimethyl 
terephthalic acid and 1 ,3 - propanediol in order to 
become 1:2 with themole ratio, using addition and 
tetraburyi titanate to reactor distilling methanolwith 
140 °C to 230 °C as catalyst, after doing 
transesterification , it is acquiredfurthermore, by 
polyrrerizing under terrperature fixed condition of 250 
°C extent 

[0010] In addition, as for intrinsic viscosity of PPT it i 
s desirable to be aO. 5 or greater 1.2 or less. WithO. 5 
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or less fineness unevenness and yarn break occur 
frequently at time ofthe yam-spinning such as doing, 
stabilizing, assuming, that yam-spirming itbecame 
difficult, acquired to do, there are in practicalaspect 
times when such as tenacity and resistance bending 
wear property it is inferior. In addition because 
intrinsic viscosity in 1 . 2 or more melt viscosity 
becomes too hi gh,being inferi or to gear pump or other 
metering behavior , stabilizing with poor discharge , 
yarn-spinning itbecomes difficult, to do, is a 
tendency which becomes sorrethmgwhere texture of 
fiber which is acquired is hard are times whenit is not 
desirable, intrinsic viscosity of more preferably PPT is 
0. 8 or more 1.0 or below. 

[001 1] PPT short fiber of this invention 10 % elongati 
on elastic recovery ratio 90 % or higher and bending 
recovery ratio satisfyingthe 80 % or higher 
sirnultaneously is necessary. When 10% elongation 
elastic recovery ratio is under 90 %, being inferior to 
stretch , thereare times when it is not suited for sports 
application etc which is a one ofthe objective 
application of tliis inventioa In addition, when 
bending recovery ratio is under 80 %, it is lacking in 
therecovery when, you use for batting etc in addition 
there are times whenit is not suited because fatigue it is 
easy. 

[0012] Furthermore, in order to grant soft feel, it is des 
irable for the Young's modulus to be 35 g^d or less. 

[001 3] It is more desirable as for PPT short fiber of this 
invention, to be necessary,to be 10 to 150 rrmfor 
fiber length to be 3 to 200 mm As for PPT short fiber 
there are times when it comes out from fiber endbarely 
with process of high grade fabrication, when fiber 
length is short, ratiowhich is come out becomes high 
and is not desirable. On one rand, when it is too long, 
process passing becomes deficiency inaddition to 
spinning step and is not desirable. 

[00 14] In addition, being necessary for degree of crim 
ping to be 5 to 3 5 %, i t i s moredesirable to be a 8 to 
30%. degree of crimping under 5 % entanglement of 
short fiber becomes low, as the card passing property 
and spinning behavior deteriorate, showing sufficient 
bulk difficult. On one hand, when degree of crimping 
exceeds 35 %, entanglement becomes toohigh, tangle 
occurs and besides card passing property decreases, 
becomes thedefective spun yarn of uniformity. 

[0015] Single fiber cross section shape of PPT short fib 
er of this invention it is not something whichespecially 
is limited and if in combination with to application 
objective such as round, triangle, flat and 
hexagonal shape , it selects appropriately, it is good. 

[0016] Next you explain concerning marjufecturing me 
thod of PPT short fiber of this invention. As for PPT 
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short fiber of this invention, it is necessary, to do 
heat treatment, theheat treatment it is desirable under 
constant length or tension to do. As for these 
irrverrtors result of diligent investigation, yarn- 
spinning and drawingthe improvement of property of 
PPT in object, elongation elastic recovery andthe 
bending recoverability furthermore discovered fact that 
it improves by for thesecond time doing heat treatment 
in PPT fiber which it acquires 

[0017] In each case of moist heat and dry heat treatme 
nt you can adopt theabove-rrentioned heat treatment, 
but as for moist heat treatment temperature 100 to 160 
°C andtimeO.Ol to90rrin,asfor dry teat treatment 
itisd^rabletobeaterrperature 100 to 300 °C and a 
timeO.Ol to 2 0 rrin, furthermore as for preferably and 
moist heat treatment temperature 120 to 150 °C and 
thetime 1 to 6 0 rrin , as for dry heat treatment it is a 
tenperature 150to250°C andatims 1 to 15 mux 
When it exceeds this range, when yarn break and melt 
adhesion are easy tooccur at time of heat treatment, in 
addition are less than, there isnot an effect of heat 
treatment and there are times when elongation elastic 
recovery and the bending recoverability do not 
improve. 

[0018] 

[Working Exarrple(s)] Below this invention furthermor 
e is explained in detail with Working Example . 
Furthermore , it sought each property value in 
Working Example with thefollowing method. 

A intrinsic viscosity [ ] 

It melted sample 0. 1 Og vis-a-vis ortho-chlorophenol 1 
0 ml, it measured making use of theOstwald viscometer 
in temperature 25 °C. 

[0019] B. tenacity and Young's modulus 

Tenacity and Young's modulus , it measured making 
use of Qrientech Corporation (DB 69-607-3550) 
supplied Tensilon U CT - 100 accordingto JIS L1015. 
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Sample making use of autorecording equipment attachi 
ng constant draw rate type tensile tester, per denier 
with thestate which applied initial tension of l/30g 
you instal 1 in grip spacing ofthe 20 mm, you pull to 
specified elongation with strain rate as 10 % of thegrip 
spacing and extend At once, until removal weight is 
recorded from stress-strain curve which,the constant 
elongation to specified eloi^ation and stress 
initial tension become equal with same rate, when 
decreasing, it designated recoveryextension as and 
sought with formula below. 
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Decompression elastic recovery ratio (%)= / X 1 00 

[0021] D. bending recovery ratio 

Fiber before cut, per denier fiber in order not to bepiled 
up, 5 winding is attached to sheet of width 30 X 
length 40 mm and the thickness 40 m with state 
which applied initial tension of l/30g> loadof 1 kg is 
applied on bend of fiber, load is removed after 30 
second and fiber is cut with thecenter of sheet and 
recovery angle after 10 nin is measured,the recovery 
ratio is calculated 

[0022] E. degree of crimping 

When applying initial tension (2 rng'd) on sample, wh 
en length applying thea and load (300 rng/d), it 
designates length as b, follows tothe next formula and 
calculates degree of crimping (%). number of tests 
makes 10 times, displays with mean value. 

Qirnping ratio (%)=<b-a)/bX 100 

[0023] Working Example 1' 

While using tetrabutyl titanate for dimethyl terephthalic 
acid 19.4 kg and 1,3 - propanediol 152 kg distilling 
methanolwith 140 °C to 230 °C as catalyst, it did 
transesterification . Furthermore, you polymerized 3 
hours under 250 °C temperature fixed condition, the 
intrinsic viscosity [ ] acquired PPT of 0.89. 

[0024] PPT which is produced with above-rrEntioned 
method with theconventional spinning machine with 
spinning temperature 260 °C yarrhspinrring was done 
with yam-spinning take-up speed 1800 nVninrmkirig 
use ofthe spinneret of aperture diameter 0.3 mm 
diameter, and unstretched fiber was acquired This 
unstretched fiber after drawing, it did constant length 
moist heat treatment of 1 50 °C and the 5 nin with 
liquid bath, it granted, cut off mechanical crimp due to 
stuffing type,acquired PPT short fiber of 2 denier , 5 1 
mm and degree of crimping 15 %. As for this short 
fiber 1 0 % elongation elastic recovery ratio bending 
recovery ratio after 98% and 10 irinthe 92 % and as 
spinning method had had characteristic which is 
superior in therecovery sports application etc, in 
addition as batting with good 

[0025] Working Example 2 

PPT which is produced with Working Example 1 with 
conventional spinning machine withthespinning 
temperature 260 °C yarn-spinning was done with 
yam-spinning take-up speed 1 800 nVrrin making use 
of spinneret of theaperture diameter 0.3 mm diameter, 
and unstretched fiber was acquired This unstretched 
fiber after drawing, it did constant length dry heat 
treatment of 200 °C and the 3 nin, it granted, cut off 
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[0028] 



mechanical crinp due to stuffing type, acquired 
thePPT short fiber of 2 denier , 51 mm and degree of 
crimping 13%. As for this short fiber of 10% 
elongation elastic recovery ratio bending recovery ratio 
after 96 % andthe 10 nin 90% and as spinning 
method had had characteristic which issuperior in 
recovery sports application etc, in addition as batting 
withthegpod 

[0026] Comparative Example 1 

Besides heat treatment is not done operation of being s 
inilar to the Working Example 1 was done and PPT 
short fiber of 2 denier , 51 mm and degree of crimping 
15%wasacquirecL 

[0027] This short fiber was inferior to recovery as stretc 
h and batting thel 0 % elongation elastic recovery ratio 
bending recovery ratio after 86% and 10 nin decoy, 
as cloth fromthe PPT short fiber of 78 % and this 
inventioa 

[0028] 

[Effects of the Invention] PPT short fiber which is acqui 
red with this invention has had high elongation elastic 
recovery and bending recoverability, inner and 
sports clothing which consist of spinning method 
which usesthe said yarn are superior in stretch, at 
same time dry touch texture havepossessed high dye 
fastness and light resistance. In addition, we are 
suitable for other than sheets, futon cover andthe 
batting or other comfortable bedding and nonwoven 
fabric etc for comfortable interlining, it is something 
where the practicality is high 
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